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Abstract In order to explore the impact of different disinfection methods on the soil environment, the strawberry field in
Beijing Changping, which has been continuesly cropped for many years was taken as research object. Field
experiments were established to investigate the impact of different soil disinfection methods on soil temperature,
nutrients, and enzyme activity, and its effect of reducing soil-borne pathogenic fungi. The results showed that. High-
dose activated carbon + solarizing film could quickly increase the surface temperature of the soil to above 50 C . And
the reduction effects on soil borne pathogenic fungi Fusarium spp. and Phytophthora spp. were better, and the

reduction rates in the 0~ 10 cm soil layer were more than 90% and 85% , respectively. At the same time, soil nutrients
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increased significantly and soil enzyme activity was activated with the addition of activated carbon. Although the

chemical fumigants dazomet and chloropicrin fumigation had a good control effect on Fusarium spp. and Phytophthora

spp. . the content of soil nutrients and inhibited the activity of soil enzymes were also decreased. Therefore, the non-

chemical soil disinfection method, active carbon + solar radiation film mulching, has great potential in improving soil and

controlling soil borne pathogens during continuous cropping, which provides a new way for green control of soil borne

diseases in continuous cropping fields.

Keywords solarizing film; dazomet; chloropicrin; active carbon; enzyme activity; Fusarium spp. ; Phytophthora spp.
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Fig. 1 Changes of the average temperature of soil layers under different disinfection methods
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Fig. 2 Changes of soil temperature at different soil depths of 5 cm (a),

15 cm (b) and 25 ecm (¢) during disinfection
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Table 1 Effects of different disinfection methods on soil nutrients at different soil layers
+J&/em 4k 7 APLB/ (g/ke) A/ (g/ke) A/ (mg/kg)  BALWE/ (mg/ke)
Soil layer Treatment Soil organic carbon Total N Available K Available P
CK 21.77£1.03 b 0.9540.02 a 294+8.02 ab 25.79+1.57 ab
T1 20.34+1.24 b 1.08+0.15 a 2924-11.68 ab 15.894+1.93 ¢
010 T2 20.71£0.63 b 1.0140.10 a 2624+9.07 b 19.0442.71 ¢
T3 20.40+1.83 b 1.03+0.03 a 281+23.76 ab 23.34+2.62 b
T4 20.83+1.67 b 1.0640.03 a 285+23.67 ab 23.34+1.32 b
TS5 24,17£1.07 a 1.07£0.08 a 322£11.14 a 28.07+1.57 a
CK 25.87+3.14 a 0.88%+0.08 a 3554-26.87 a 23.22+1.28 a
T1 21.92+1.88 ab 1.0440.11 a 345420. 85 ab 15.364+1.45 b
Lo~ 20 T2 21.19+£1.50 b 1.0040.07 a 292428.68 ¢ 18.554+1.41b
T3 20.61+0.67 b 1.0440.08 a 301427, 35 be 21.33£1.09 b
T4 19.814+1.34 b 0.89£0.11 a 311+32.08 ab 22.94+1.13 a
T5 21.71£0.47 b 1.02+0.09 a 3394-13.23 ab 25.48+5.68 a

TE < 5 o 3 8 AR A 22 5 AN T/ 5708 3208 RN [ 1 SRR I 4 b B i 22 5% W 2. P << 005, Tl

Note: The data listed are mean 4 standard deviation.

Different lowercase letters indicate significant differences among

treatments at different soil layers (P<Z0.05). The same below.

2.3 AEBESAA TEBEENZ R
2.3.1 s EEBEEGYA

I AR 7 A HL R L OR [R] 4 2 b
TG AL WL 3, M 3 T M:0~10 ecm 12,
T1.T2.T3 F1 T4 Ab 3834 50 25 BEAR T 78 0BG 05 Pk
1M T5 kb3S 78 BE B 05 v & CK b3, FE 3 iR o
30% . 10~20 cm + 2N, T5 kb3 2538 i 17 Ho %
PEL R 710, AL R O AR 5 CK JE B 3%
P2 S . XFRY] TS Mo+ K PH 48 3R 550 T

T = 5 Hp R I M
2.3.2 A PRBEEMRE A

R G S R ARG UIA G,
BUK PR ZOK ff AR NHL S A R R .
B4 UFEL:0~10 cm +)ZN.T1 f1 T2 47 5
AR T RIS M 4> 05K 17 260 2306, TR
[7e) 351 5 97 P e - K BH e S B 5 (T3, T4 Fn T5) 4k
PRMREG TG AR K. £ 10~20 em £ )2, 5 CK
AHEE T A T2 Ab 3 b 35 R AR L 0% M 5 e 43 531 R



512

1B AREAF - N [T 2 7 SO0 e SR I 1 B e 1 T R Y DR ) 5 e 91

WEAHEEE 4/ (mg/g) Sucrase

3 AEETEAESFAMAELEREZERTGE

0~10 10~20

AR AE/em Soil depth

Fig.3 Effects of different soil treatment methods

15

12

IREES P/ (mg/g) Urease
o

on sucrase activity at different depths

ECK BT3
ET! BT4 a ab
a ET2 OT5 b

be

b b

0~10 10~20
3R E/em Soil depth

skA

4 FARETEHETANTE L 5K EREEE %0

Fig. 4 Effects of different soil disinfection methods

on urease activity at different depths

LA DN 17 5 TIRS T8 TN AS [5) 700 4k 396 1 1+ oK BH 4R
53 A <t Ak L ARG R 0 0 P e D) 2 S BUDR B 1 1R

2.3.3 N EaO#MERG YA
M 5 AH S ,0~10 em + 2. TS5 4b 35
CK AH L6 TG b 35 1k 22 S i Al Ak A8 CKOAH L 1
R T AR I S M BRE 2 Bk 2106 .46 %%
51%F135% ., TifE 10~20 cm 4 B2, T4 Fi1 T5 kb
M EAMEYES CK LB EMHE2ER(P>0.05),
I T1.T2 A1 T3 5 CK AH b, i 25 B AR T il 0% 4
R 40 03k 26 %6 .37 %6 Il 37 060, &5 HE 3 W it FH AR
B (T 1) R AL (T2) BEAIR T 38 v 85 Rl s 7k A
e T A B A LS AL S
IK S

80 BCK ©T3
BTI ET4 a
@12 OT5

ab

HEHEFE M/ (pngl/g) Protease

0~10 10~20
IR /em Soil depth
5 AATEESAKMNABLIERETEAHREENTIT
Fig. 5 Effects of different soil disinfection methods

on protease activity at different soil depths

2.4 AEESAENTEREFNZMN
241 FARBHEHXANRAARBLA G A

M 2 AT LLE L AN 2 800 kR
&, A E R AR E, 0~10 cm M 10~20 cm

TR T E AR T B A T2 (G4 A 2R+
x2 ARTEHSAXNARLERERITENHBNR
Table 2 Reductien effects of Fusarium spp. by different soil disinfection methods at different layers
0~10 cm 10~20 cm
b B it/ i v e T T B/ (cfu/ @) it v e T B/ (cfu/@)
N A 25/ (ctu/ g - A2/ (ctu/ g NN
(g/m?) T W % e W/ %
Treatment Population of Fusarium Population of Fusarium spp
Dosage Decline rate Decline rate
spp per gram of soil per gram of soil
T1 45 27446 ¢ 100 20411 ¢ 100
T2 45 107450 ¢ 99 47431 ¢ 100
T3 10 7404156 b 93 33402717 b 76
T4 20 107£70 ¢ 99 198741 227 be 86
T5 30 113+76 ¢ 99 11274791 be 92
CK 0 10 120126 a — 13 950+123 a —
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Table 3 Reduction effects of Phytophthora spp. by different soil disinfection methods at different soil layers
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T1 45 1134100 ¢ 99 1404106 ¢ 99
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T3 10 13204288 b 88 378041621 b 68
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